Efficient PCNA complex formation is dependent upon both transcription coupled repair and genome overall repair.
The protein proliferating cell nuclear antigen (PCNA) is an auxiliary factor for DNA polymerase delta and is involved in the resynthesis step of nucleotide excision repair (NER). After UV irradiation of quiescent cells, PCNA forms an insoluble complex with nuclear substructures. We have investigated associations between NER and its subcomponent pathway, transcription coupled repair (TCR) on PCNA complex formation using genetically related hamster cell lines with different repair characteristics. In DNA repair proficient cells, the PCNA complex was readily detectable within 30 min after UV irradiation by both immunofluorescence and western blot analyses. This complex formation after UV occurs efficiently in quiescent cells. In UV5 (human XP-D homolog) and UV 24 (human XP-B homolog) cells, which are totally deficient in NER, the PCNA complex was not detectable at 30 min after UV. The PCNA complex formation is restored to normal levels in UV5 cells after transfection with the human XPD gene, encoding a subunit of the basal transcription factor, TFIIH. In UV61 (Human CS-B homolog) cells, that are defective only in transcription coupled repair (TCR) of cyclobutane pyrimidine dimers (CPDs), the rate of PCNA complex formation was 2-fold slower than in repair proficient cells. This defect was complemented by transfection of the CSB gene into the UV61 cells. We thus conclude that efficient PCNA complex formation after UV is dependent upon both the NER and TCR pathways in hamster cells. The association of several other DNA repair proteins including XPA, RPA, TFIIH and p53 with the insoluble PCNA complex in UV treated cells suggests a central role for PCNA in different steps of NER.